rr;niN jnnn - n 1 jrm 


mynwnn nx na iy inan .rrmy yya 1 ? n^iam xm mAiAx , '■» pisa ia^xiu; isa 

nniAx ^un miann mAiAxn bw nmiyntynn nK toa m pisai mbnumn nmAxn bv> 

.mnn 

niyiA nniAx px o ,yaip ."yVinnbn" -i-p-by ituia nyx ,nniAxn nmiy pin 

.miy nuunsi nny nuoi 1 ? x^x jOsx 1 ? nasm tuiax pxi osxn 

nny 1 ? tuiax bw nnx nny naon mAan iax "n ’ n i k mn n" duo 
.mn bw nmAxbi mAan maiAxb mbnu/n tuiax mnn 1 ? ip?yn ommA nt pisai ,mrtK 


W1JT2 pQom ,rrrny 

.mVnwn nnay yya 1 ? iunaa nxuann "mbnum tuiax" , 'i pisa ia-ixiu? oa 
.-p^in V^n bw iantò i^num dit Dnra ■'bnw n nnn iwxa ,nyyann mbnu/n nnayi 

nnan nnayi ,nnan nnay yya 1 ? iunaa nxuann "n •> a a n nuin" 

.nnnon -pi -pix 1 ? tpA yun ma nwa ,nyyann 

nu; 1 ?! , nnay myyan iax ,nmn ix nmu/n ,ns?m o'>-‘7y qia myun iax iwxa 

.tuiax nypunn "p 

yyaAu> miaym ,iyunb ma mr> ai ma ‘mysrfr u^y ,itp iaa qiAnu> baa 
,inT> nrnix ,tpAn nx yun 1 ? w> nanxb ,-pmu> ^aa ,nnn pixa .mT> nai mnn 
,inT> nai yyaAu; nnayn mnn ,inm ai ,tpAn nx mm 1 ? w> mbx .naumy “?aa ix 

.mu nai mAiAx 1 ? mpipT mm ia nu; 1 ?! 

(F) na 1 ? ix ,ciiAn bw i bpwnb iun orna nxynA (u) mAann nnaynu; mxn iax 

.imx yun 1 ? w> nanx 1 ? i\yx (s) "pi 1 ?! ,imx yun 1 ? oa umm 
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[J] "Vtt" m-prro (nnaiK) nnayn : w 
[n] "puT>3" mT>rr»a 'yyian man : r 
[m] o-nuna nynnn pmn : s 

. 7idt>: 80 7a ma Pysm , a»o 10 naiaP *pa mPynP na jKmin 
.nyxiau? rmayn my>u> ns aum 

W = Fs = 80 X 10 = 800J 


.dto arma nVaipnn tom iy"pn nmty mnp t v>umrwn ijk na .nvpmn nu^ 
riKi [kg] vp mrnia man ru< dhtid ( "rpiaun nir>u>n" mapn f mriK nrprn nrnu/a 

. [kgm] (aun-mn^p) n"jp m-rma nyyannn rmayn 


w = Fs 

[kgm] n"ip nmrva nmayn : w 
[kg] i"p nrnrra nan : f 

[m] D'>auna pnann : s 

.noa 30 na 711 irnsP tu yaa j"p 200 my’u>a ma :Knnn 
.nyxiaan miayn ay’® nt< n®n 

W = Fs = 200 x 30 = 6000 kgm 

:Kin rrrprnn T>a au/pn 

9.81 N 

9.81 J 


1N = ~Òi kg 1K 1 k ê = 

1J = gigj- kgm 1 kgm = 
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.ido 12 mu 1 ? a"p 500 íVpwnu? *pa n^y» mVy» :nmn 
a"ap nn’n’2 nysmo mnyn ny>u> nK nwn 

:p"? ,a"p 500 p m» Vysia ,i"p 500 iVpwau? «pa onn 1 ? ’ia 

W = Fs = 500 x 12 = 6000 k gm 

W [J] = W [kgm] x 9.81 = 6000 x 9 .81 = 58860J 

rrnoyn nK in pT rrprro nypunnn nmiKn m xuon psonnu; ,i:pki 'i piso 

smun 1 ? Vau "pV iK . pT irpma nyynnn 




nuaun nmu;» 


kgm 

sec 


n->3u/»-n"ap miima psonn : p 
[kgm] n"ap nnirna nnayn my\y : w 
[sec] muiva ptn : t 


w"pn ntpuo 

[w] "uv nTpma psonn : p 
[j] "Vtt" mT>np mmyn myu> : w 
[sec] nruttn ptn : t 


.nrau» 20 Viy pr pis yin nysn ,Vi't 6000 mywa ,nmoy :xmn 

.ypunnu> psonn nK own 


F.S-^. 300 . 


.mpi 3 l^ao ms’sio nVyis ,01 1000 npsonw naia» :xmn 
.nyxioan mmyn iiy’® nK i®n 

W = Pt = 1000 x 3 x 60 = 180000J 


5® pT piso a"ap 30000 iiy’um mioy nyxoan ,nam» Vw npson na jxnnn 

?nnK npi 

p = 7 = = soo 

t xx dU sec 
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, rr»Jwi-o"ip 200 npsonu? ,miaa n->- 5 y nysanan ,miayn nir» ma :Knm 

?nr>Jw 30 -|u>aa ms’si: ròyis sm ox 

W = Pt = 200 x 30 = òOOOkgm 


ibapj W=Fs 


xnoun nx P = W/t 



xnoiia myi dn 


miaon no^uo 

[kgm/sec ] nnu;:i-n":ip nn^mn psonn : p 
[kg] vp nrpmn msn : f 
[ m] Dnons pnnnn : s 
[sec] rvnjun pn : t 


ty"pn no^u/n 

[w] "ui" mmmn psonn : p 
[n ] "puin" mirra man : f 
[m] o-nons pmnn : s 
[sec] ninu/a ptn : t 


5 ]ar PT 22 noa 1 5 Vw pi tiik 1 ? <pa y>on povo 200 ny’it 2 ma : NDin 

.ypunnu; psonn nx swn .nvow 


Fs = 200 x 15 
t 5 


600 W 


pnsa ,-iaa 10 niu 1 ? *pa mVynP na j"p 500 my’u?a ma nVysa rniaa :KWn 

.nnaan pson nx awn .nvw 20 ]ar 

Fs _ 500 x 10 kgm 

* t 20 sec 

rvrnn^ rrpmm ,nv»jun-n"ap ion psonn nmnn 1 ? mison nmmnu; ,p nx ,na-*K~i 

."m" xn ,iy"pn nonua , psonn 

:Kin nvrrnn ->nw ps niypn 


lw 


1 kgm 
9.81 sec 



sec 


9.81W 
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• nvw 20 í»t pasa , noa 12 nnu 1 ? ,71a 5 72 Kwa n^ya *pja :K»m 

• ir mny yu^ 1 ? ypunan ,’jaan pDonn rm awn 


Fs _ 5000 x 12 
t 20 


3000 

sec 


P[W] = p 


kgm 

sec 


x 9.81 = 3000 x 9.81 = 29430 W 


ikw = íooow nrvn nVna pson irpm man '1 piou 
(d" 3) rmn^Dn "o 1 0 - m 3" mnpn naon rpunn^u/ pson nT»rr> nny toj 

. [HP] 1K 


:Kin mT»rnn yo -iu>pn 

1HP = 75 = 75 x 9.81 = 736W 

sec 

.rvpVnun rruian bw paonn ypy 1 ? ikq rpunniu? n ttpit» 


d"d nrprra poonn dn xtn . 11.04kW ton ruiaa *?w psonn :Knm 

.rpjwa-a^p nn’mai 


11.04kW = 11040W 


kgm 

sec 


p [HP] .mi.um. 15 „p 

= P [HP] x 75 = 15 x 75 = 1125 

sec 


:u-nrny mu^n ->rwz paonm rmayn , man nrnrr» y>a nypn nK nny dddj 
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:Kirt m^aipnn rauron nvrrr» yo nypm 

lkW = 1000W 

1HP = 75 = 736W 

sec 

24 Vw -|Tt itik 1 ? ,i"p 600 nywn mo 'lysin na’ioo muy yiyo 1 ? :«nm 

:o\yn .ni\up 12 bw ]DT poso ,no» 


.]iDi’3 nn’n ’2 mon ns (n 
. VTr nrprroí n"ap nirna rrmyn nyw n« (o 
.o"oi onVp ,oi ,n’3\ya-a"ip nivm: ypunnu> ,psonn nx (j 

F[N] = F[kg] X 9.81 = 600 x 9.81 = 5886N (k 

W[kgm] = F[kg] x s[m] = 600 x 24 = 14400kgm (a 


W[J] = F[N] x s[tn] = 5886 x 24 = 141264J 


kgm 

sec 


P[W] 


W [kgm] 14400 _ kgm 

t [sec] 12 " - UUU sec 


kgm 

sec 


x 9.81 = 1200 x 9.81 = 11772W 


PM , -2ÜL. - 1ÍÍIÍ2 ■ 11772U 
t[sec] 12 


P[kW] = ^ ^ = n 772kW 

rL WJ 1000 1000 


P [HP] 


= PM 

736 


16HP 


P [HP ] = £ [k g m/ sec ], 12£0 , lf)Hp 


(a 


:ix 
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rniDD rrcnaíò rnbnwn mnn 


. nuan nmaíò nniK T»nm rr^niyn n-maN "piy , nnn npr-n pran , ^num yaan 

uvb .maara nmay nay 1 ? nu/yn T>yn aaa-uaa nKuarm rnaann manaícn 
.rnaan rrmaK npauaa rv^cum tvu-uk nypunn ,rr»^y» Viyam pVnum ynana :Kinn 

,n’5y;o ■miyxfcKn Vysjn'7 *hd o":n *>5Dwn yuo ?\y ipson nrn 1 ? in* na :Kmn 
?nrJiy 20 iwari ,-idb 10 nmaV ,n"p 1500 5\y nwjd m5yn5 5Din\y 

p = Fs = 1500 x 10 = 750 kgm 
t 20 sec 

P[HP] = — [ -^ y^ S - c ] = ~ = 10HP 


o’a crapiya cpnoa 30 nVya pVaum yua myxoKa nVyaian ,ms<wa ;xmn 
.nnx nyu> Vw fat pnaa ,-ina 12 inaaw ,o’a '?-na'? 

.□' , oia yuan pson ma 


F = 30000kg = 30000 x 9.81 = 294300N 
s = 12m t = lh = 3600 sec 


P 


Fs 

t 


294300 x 12 

3600 


= 981W 


mV^yj jDnoQn 

mpn ‘ma .mmnn nyain kti i^numrt mm myairro nni< , "a paaa aaaou; ^aa 

. rtmaK moara n^mia "pn riNyinai ,mn ayaa O’’ 1710 "P"> > D "' T nn ‘ nT ^ 

auno p=i 2 r KTOian myywa paonn moar! riK aum 1 ? ima m paao 'i pnaa 
naponn .-p^iiari xvnoann riK pum (r) -i yn trnm mm nnyiy nK purn (i) 

.tn^num paon moen Dmyn mbnum nanyn ‘maiy fon "pn nyaaan 

f (w=uit) mTn rmyny 1 ? niw ornai nnn 1 ? iiy orna riKyiaa rn^niynn rnanaKm Vuon 
naaoa mnn mm nnyiyiy nan Vy , ^aa maa nnna mpmia 1 ? rpaniN “naynb numa 
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DTOynyn rr -pia . (p=i 2 r) mm yAana DmVn ompa Dnoannu; ^an ,nu/3Kn ba 

.ompa mnoann riN 

□A^aA nnyy pa 1 ? myAn mp^nn pa "pain nnp ,nyAAna n^p^n Dmyn pa .nAAAana 

.paon •HDDrt ‘7 "1373 nNymaA mn nu^a 1 ? p da D~m Amyn -pamn .mAANn pab 

p a d n n at na^onA ,mnoan nmyn nanyn baa ">a ,p dk ,D’xn aak 
mKmn loa: .nanyn nniNa ypunnn paon 1 ? nnu; aa-»n ,nanynnn paAnn Viyn 

naon 

■>^numn mm nnmra rtKynnai ,Ap myynKa pny 1 ? m^num mAnAK paon ‘a^ato (k 
^ ym paonn at namn . p = i 2 r ktoaj 1 ? DKnna paon moan A3 AnyAA - » nmpa 
. l ? l 7Armn ^m-by ypunnn , (Pi) paonnn pnA rpm ,pnya paAnn , (p 2 ) 

AmiAAnnu' pny n^yan , (r) mnna mnajnm (e) y-JAnAnup^N-na n^ya ,nbbAo (a 
ypunnn (Pi) paonnn -pnA mn - » pnya paAnn (p 2 ) ^ym paonn . (r) 

. p=i 2 r myAU/a paon noan 1 ? nnmA n^nan AmnAAnm ^mn ,mpnn 

,(Pi) ^numn paonnn iaha mm pbnu/n yAjnn paAnn , (p 2 ) ^ym ■nann paonn (a 
mnoann ^aba yAAnn bw mnnan nAnAAnna D^nurtn nmoann ^Aa pa ypunnn 

.□■>yAn npbnn pa DT>pn -pamnn myaAjn .mnann 

, (p 2 ) V^ym paonn y»a mpn omn nx n-»Aan aak nanyn bw m^yj Du>a 

.na ypunnn (p x ) paonn pa 1 ? ,nanynnn paAnn 

. (n) niKa mbnnn nK po 1 ? DnmA 


n pi 


:DAu;nV baAA ~pb ^k .rnnnKa mVvAn hk Koab □nmA 


n [%] = ~ x íoo 



[%] nnAnKa mb^yan : n 
ypunnn paonn : Pi 
, paAnn paonn : p 2 


300 




rnnn n:nonn ,utp nmn rprtn rmsn ik raiyn bw m^yjnu/ baw ,p dk ,Tm 
.nnr> dotoi y»tt» na tmrun D , no3nm bwn ,nrv» mmom 

bw pson rrnnna ym yuan . o"a 1 xm •’Vau;n yi:o bw Vyn ipson :Kmn 

.yuan mVsJ nx awn .01 920 

1HP = 736W 


n[%] = |2. x 100 = x 100 = 0.8 x 100 = 80% 

Pi yzu 


cnun ,o5n 220 bw nnn5 nyran ,^Dwn yua bw nnnn rpmV *?y :Kmn 
dk ,nwnno 3 ms ymonw ,onrn nasiy dk nwn .d m d 3 ipso 

% X^n 


P 2 = 3HP = 3 x 736 = 2208W 


psonn nnpa 5on xin ^ímrn mm 1 ? ">:n 5y cnunn psonm Vxm 
.ypunon psonn nx nVnn nwn'? u^y f yiaan bw 


n [%] = I 2 - x 100 
Pi 


?2 X 100 = X 100 = 2760W 


n[%] 


T = II = 2760 
U 220 


80 
12.54A 


p-isn ,o*noa 50 nnuV o^npiyn □ ■>nton 80 m5yn5 nnxwa 5y :Kmn 
,iT nnxwo ^ysan f yiaan Vy^n psonn nx swn .nnx nyw bw ?m 

.'80% x^n nm^3 ox 


Pi 


P2 

n 


Fs 

til 


80000 x 50 
3600 * 0.8 x 


9.81 = 13625W = 13.625kW 


nr»aip 10 jjdt pnsn noo 10 nni) 1 ? ,a"p 850 -i^pwaw ,xwd n^ya :Kmn 

.85% mViíjm 

Tnx ymamr psonn nx num .90% yuo mysaxn Vysio nr nu» 

.mm na 
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bw Vyn psonn ns P2 -a , Tuan bw psonn m P3 -a poa 
.nunna pu yuan® psonn nu Pj -01 yuan 



Fs 

tr h 


350x10 

10x0.85 


= 1000 = 
sec 


1000 x 9.81 = 9810W 


P, = — = = 10900W = 10.9kW 

1 n 2 0.9 


:nnt< snou mysasa P t psonn nx aum 1 ? ]nu ’o o’Kin us 


Pi = 


P3 

nm2 


--FS 

tmn2 


850x10 

10x0.85x0.9 


kgm 

sec 


850x10x9.81 

10x0.85x0.9 


10900W = 10.9kW 


mw nuiaa nsnya n5ip->yn niVsan ’s x’n "pa nyaun njpoani 
, (n=mn 2 ) nuiaon Vu? nvnVsjn nVsaa5 


(r) mnxinn bys pnyn asmnn , •'bnum bwn bw m^yin nmn nn nriN pnaj 

: (r) mnus nruanm (e) d"ks Vya nnn mpm 


i = 


R+r 


:7T>nn buyns mm nnyiy 


E E* - 

Pj = ei = e :Kin ypunnn psonn 


= t2o = _1 


P 2 = I^R = 


RE^ 


- r = ——— :pnya psinn psonn 
(R+r ) 2 (R+r ) 2 


Pj_ = R(R+r)E 2 = _R_ 
Pl (R+r) 2 E 2 R+r 




psb pnyn mnainn ps omb miu; 'bnwn biyn bw m^yjn •o .tPKin uk 

. bayns rn^sn nnunnn 


. üik 0.1 rpa^Dn innj3nn^ , “usm jipj ,dik 0.3 'irrmjnnu? , pns :KW11 

. Vayan rnV^j rw nu?n 


n 


R 

R+r 


,0.3 

0.3+0.1 


0.3 

0.4 


= 0.75 = 75% 
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,nra fsita cPKnn mi’n xin n^ioa mama nayiy ^ya onr npsn 1 ? ijonn :XMn 
. (R=r) pmn nmjnn*? miu>n n^ion bw n^ipu/n rr»a’J3n mmannnu/ 

? ma ii3’n: Myan bw niVsin nmn na 


n 


~~~ — ——— = = 0 5 = 507 

R+r R+R 2R ' 3U/o 


•>T>- I 7 y .maan mru k Diyipu/n uk ‘ybinna .yunn bw it 1 ? naisn ‘ybirron nViya 

.m^nu/n nmjN 1 ? maan nunjx mnn Mirram ,-òw myn maio 


Di 1500 bw pson n>ya oiam mnn 'iwb nPau/n nmiK psoa V^ina :Kn;nn 
.nnx Va 1 ? oi 100 bw pson nPya nnu wibwb'\ , nun 1 ? 

90 fo vniVxJ ok ,V7inan n^ysn 1 ? nypunan ,nnaan manasn nx awn 

• oi 12 xin ompa PVan nosnm 

P2 = 2x1500 + 3x100 + 12 = 3000 + 300 + 12 = 3312W 


P 2 

57 " 0-9 


p > - <& - fr - «só* ; pi [HPi - W - m - 


3312 


0.9 


736 


736 


5HP 


mn b\u nmjK 

Dinn-nmai (nminanu) ninn nin 

miiira uk pau/nn nmi nn cnsun nro< ia ,mnmKi didii iju/a myru uk en 

• mmjn iju/ bw n i n n nnia hk ,nwynb 

man bw mnn mmn riK ^paa miu/nb» Di^iai rua jntmnn 1 ? ruma mnn nmn 
mnn mm\ ,t-q in bw Dinn nmnn nmaa ninmn nin bw mnn min ,b\vrb .nuiu/ 
.mn-nn myyma mnn 1 ? pu mnn min hk .ma in bw mnn nninn nama mp in bw 
mn nina miyn ma in -ma ,bwrb .nu/mn 1 ? nama naix ,mnn mna ,itkt nmyb 
DiK^nnn Dinn riK mnin 1 ? ma .nnu/ mnn mmnu/ is-^y-^K ,ma-in maau/ nn tfrna 
mn mnnnb na u/m nu/Kn nn-p inx pr pns u/m .mu/^a mn-mpn myynxa ,mn 
.n^na mn mna nixnrfr mau/ ,yma mn .mn-mpn inw myynKa ,mpmp niK^nnn 
nyu/a mnn mnin ninpnn uu/a .naup nin mna nnmrf? nu/Kn rVrna mn mna nunnn 
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mnn timom nu/xn .mnu/ t»ít> mVnn •uu/n mnrt npmnu/ |nn n ,mw v>m ,nmmn 

.~\bw mm rnin rfmy .tyu 1 ? mn 


nin b w nuiiK 

.mny yyn 1 ? miu/yn mn ‘pu/mA-ux x^x m^x ,(q) mxn poA nmx ,mnn mnn 

mnn mm xm mmVp . fcai] ruwoi "n ■» n i b p" x^n mnn nina n-prr» 
□mnn un) . o-poVy nnx rfrynn p-»n nnx d~ia bw mnn-nmn nx m^yn^ nA nunnn 

. ("niup-nmbp" duo da yt nT>m 

[kcal] nnmoi "n •» "i a b p - ~\ b ■> p" xm mnn-mnn nnnn 1 ? inv nVru nr>m 
nbynn mn nnx A"p bw mnn min nK mVyn 1 ? ha nunnn mnn mnn xm rrmVp-i^p 

.("tfmnA-mmbp" duo da it rrpm Dmnn w>) .ppo^y nnK 

lkcal = 1000 cal 


i b i a d n Dinn 

xm mn nnx dia bw mnn nmn nx m^ynV ha nunnn mnn mm ,un<nu/ on 

.nnx mmVp 

nnK nVvDA nnx nmn bs bw mnn n-pn nx mVynb ha nunnn mnn mnn 

.nmnn bw "’í?non d i n n" nnpi ,nAiu/ kh .dpdW 

□mV nymVp" miTO imx mnmm (c) mxn iViAon mnn nx poV DnniA 
kcai/kgr x °c "cmoVy nVynV a "pb npmVpiVip" mmrro ix cai/grx 0 c "opoVy nVynV 

urunn m c=o.2icai/grx 0 c xm DrmmVx bw iViAon mmu/ ,mnmx iax dx 
D^pipT aax ,OY>oVy nnx nVynn DTmmVx nnx mu bw mnn nmn nx mVynV mu; xm 

.mm^p o.2i bw mn mnnV 

c munnn ,omoVy nnx nVynn ,Amn nnx daa bw mnn nmn nxVynVn Vnon 
nnx nVynn ,nmnn ímxn , mmu m bw mnn mrn nx mVynV onu/ on ,nm"nVp 
,mmu m bw mnn nmn nx mVynV nynA dxi .nmmVp mc mu/m T>m ,omoVy 
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.rrPTÒj? mc( 0 2 - 0 i) -b D^pipt n’ru , 0 2 mn n-pr& ©i mn rrpnn ,~immmKD 


imun 1 ? p dk 


Q = mc( 0 2 - 0 j) 


[cal] nmPpa mnn mna : q 
[ gr] tnnua nmnn ^piyn : m 
[cai/gr>:°c] OTio^y rbyrb mP mmVp: i^wn mnn : c 

[°c] mnn n-pn bw nPyn myny : (0 2 -0j) 

[°c] mn^nnnn mnn-nmn : 0 t 

[°c] maion mnn-nmn : o 2 

[kcal/kgrx°c] -3 ^non mnni [kg] -a yinj mm nmnn bpuna dkw ,nna 

. [kcal] -a mnn mna nk'yapj 

ormoPk 'na 100 bv omn-nmn nk nPyn 1 ? -na nwmn Dinn moa ->nn :mjn 

c=0.21[cal/grx°c] ? 400°C -b 20°C-o 

Q = mc(O 2 -0 1 ) = 100 x 0.21 x (400-20) = 7980cal 

mbs una bw omn nr»o nk nPynV ma nunmn mnn moa nk au?n :KWn 
c=0.11[kcal/kgrx°C] .1000°C -a j"p 5 Ppwou? 

Q = mc(0 2 -0j) = 5 x 0.11 x 1000 = 550 kcal 

n-pon D”ison ,cp» nap 100 nmn) ma y’pu>n5 w>w ,mnn moa mo :nmn 

?2o°c bw om 

c = 1 [kcal/kgrx°c] :Kin o 1 » Piaon mnn ,u’knvi> ’sa 
c = 1 [cal/grx°C] :lk 
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Q = mc(0 2 -0i) = 100 x 1 x (100-20) = 8000 kcal 


: ? 3 ’ 7 


Din bu; nmjíò rp^num ítuijk mnn 

, (r) nvnann bya -pbin -pi mim , (i) nnyiy ^ya -^num ditu> .ijki 

:"ny»uo mbnu/n mnw mosn 1 ? mia , (t) jm pisa 

W = I 2 Rt 

mora nmn Vapnnu; mnn ninau; nn .mn 1 ? nVia naam it nrarato ^Kin 

. I 2 Rt v\VT2b 

, nKT nmy 1 ? .moa loan 1 ? omin mbyun dj->k mnpa m^nwnn nmiKn mosm 
:pia ,miKn -muonai nwn ->11111 ,mnun ,Qiynan ,mmpmp rpm ,mmn miuona 
mVyjm ,mn bw rruiaíò .m^nu/rn maiJKn in mim» uk .p-mn^ nrbnwn miu 

.iinVyin 1 ? nmr< 


i> i 1 p i n 

yy>a .rr^numn n-uiJKri mir» n->np inw by iuw mman iKpmmn 

.mnn rruuNi n-òau/nn nraiJKn pa iu>pn hk yiap 1 ? ->ia ,->mayn ->id->j 

lairron ,mmn tpai mn-in craan nain^i .^a -pn 1 ? ma 'n m onan Vtt 

.nnn npn 1 ? 

nnyiy mo ,nnn-m myynto mmnn cpi ->pm by (u) nnnn m nn Vpt 
, pyu> myynNa iim (t) -nonn-|tya .aiT-in rr.yyma ,ianmiTn , (i) .mm 
rmn iu/K ,mnn-in myyoo ittoj isioa (e 2 )-i-no-on nbmna (op mnn mimi 

.-^an ima 

nm mn nun^s yun 1 ? ->ia ,aum ma pio-on yyia ia ,->Van 

Q = mc(o 2 -©i) «noim myynto ,npsinu> mnn mna nx aunn Vtt 
w = uit xrroim myynxa .nypunnu; n^nu/nn nmjxn ruo 
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mnn y>n ,nnnon ,nw mtonn ,iViy ■nonn by mnys "ison imu/ mió 

:yop oni m^p (w) nypunnn mVnu/nn nrruKm (q) npsinn mnn 

Q = 0.24W 1K $ = 0.24 

w 

myy> ,mn bw rpruíò nnsmn .brT 1 mynyn mVnum nmiKU/ ,-iniK mm 

.nvTÒp 0.24 bw mn mnn 

mnn nK “mnn^ upby mm^pn npnmw mnn mnn m< nu>rf? mnty yn-u nrn 

0.24 ->3 , "^tt" nnnn rmmn .mbnumn nmiNn 

tmun 1 ? bnu 

Q = 0.24W 


[cal] mmi^pn npmnn mnn mnn : q 
[j] "bVT" mmmn nypunnn mVnwnn rrumKn : w 


■yin 1 ? myj dk ,mnnK niKnoi: mnn pisn 1 ? pm mmon Knmj ton it Nnon 

:njnnt<n xrarun 


W = Pt 1K 


w = uit 


1K 


w = I 2 Rt 


1K W 



Q = 0.24Pt 

1 

Q = 0.24UIt 

Q = 0.24l 2 Rt 

O 2 

Q = 0.24 -^-t 


i^npj 


[cal] mmi^pn npmnn mnn mnn : q 
[w] "m" mrnn ypmnn psonn : p 

[v] mubnn n^mn by nnnn bsn : u 
[a] mnnmn -y^nnn mm nnyiy : 1 
[a] mnuo “pVTOn nnwnn : R 

[sec] mpjn^n nViynn pr : t 
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mas it , k .nrm npn -pyaa mspxna VyiD ,m 500 ípson® ,Dia’n «pa :K»an 

?npstn Din 

Q = 0.24Pt =0.24 x 500 x 60 = 7200 cal 


□ IN 0.2 mmann dx ,nyw Pa ^own ipa noPan ,cnnn maa via :Kmn 

?asaí< 10 N’n iam ontn Dim naxiyi 

Q = 0.24l 2 Rt = 0.24 X ío 2 X 0.2 x 3600 = 17280 cal = 17.28 kcal 

mna ,mn bw nmiíó namn bVT i ny»iya nPnum ítu"ok qku/ ,p dn ,u->ío 
nyiy-unPp i nyuo mbnum nmjK dku; .yan rrm .nvniVp 0.24 mnn pmniy mnn 
.nrmbpiPp 860 mnn pmnw mnn ntna ,mn bw ma-iax 1 ? insnn 

pt pisa ,m 2200 ipsonu> , Diam «pia psinw ,mnn maa mnn na :KDin 

?nyu>n mxna Vw 


W = Pt = 2.2 X 0.5 = l.lkWh 
0 = 860W = 860 x 1.1 = 946kcal 


DiD’n mu;3ii 

■ppann bya apm ,mn mauN 1 ? rvbnv n mnax namn mmrm r-puo» baa 
ma-iAíò mbmynn mnoKn naam ia -iu;k , "•mmnn-tpi" Kin mmn mu/ana -npiyn 

,mn bw 

by -ynan .Vpn-mna yua ,nmaa nPno nnunn ‘pa ^in nja mmnn tyu 
myy Pvin da .pTAm 1 ? Pan nimasn mnn mmn a mny 1 ? nu/yn .muòa nan imn 
mny 1 ? niyy ,bumb Vpn-nna ."inn jòu> mn by ,nimai mn-nvraa mny 1 ? a^n 

. pian 1 ? Pan I500°c ny mn mrnna 

mnn by dn .npoon ■>*p-‘?yi nn^iy nPyan nnn im-Vy nmnn mrm ^mA 
•\bw mmnn tpAu; N->n mnan nn , 220v / soow miyi -^num ymn bw nnnn 
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.mn b\p rpnaiò na nnp m 800 bw psom 220 nnn 1 ? pamn 

mbma m;ynnu>n an-m-^y .muu; ik ^uy min 1 ? -nu/y mmnn q-u bw ^nnn 
mmnn muon 1 ? mmnn pa pnn yan unm nna ,mmuu> mmn mma -)« .rnbmy 
.mmuu/ m^na mumnum .ubsan mnV nu nayn iu/dn 1 ? ->12 

-ppanm munnn mana mbm mpm mpn ‘ma nanu^ mmnn imu/an rn^ya 

:niKmn naon loaa .fónn Ninu/ 

mm 1 ? by -ynan muu> myy mmnn tyn (ik"i rpy) y n 1 n a (k 
, msDi: y>ya mim 1 ? inw myynjo ,ymnn tyun ,-man mmnn tpj .yya mnpy 
mn mima amn imyn n^iyn man mm xm y>yan .mmyn -num iitin moann 

.mmaa 

tyu nx nnnn ,ymnn bw mmnn tyua nnannn ,mnnn p^n - m^iya 1 ? mxa 
mmna mjimyn aaío bnxm nosn mirra it mn mnaty ,-nna .naiao 1 ? -ppim ymnn 
.yrub w> nniK mnyinn Dy yana xan ,ymnn bw pnnnn mVn 



1 k"'> tpx 
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yin 1 ? Nim n^iay nrrny in , piN irmo •nan nwrin fpa tpmpmp bw mvion aios 

.(2K" - ’ tpy) mpmpn mnrtn 1 ? npnm 



•'‘npi .nn^nu^n "D 


2k m '> tps 

n n b n" bw mxnnn ■•dia na oman ynpy imK 
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^lyin psonn it naiom nnnn V?n Vn ppr» mrirtu/ nianny» ia« npon mana 

.nnnn ^n "pn nanpm nuw ,mnn mm nriw rv< ny nu/x ,paonn xm 

•ynan Vnn Dniaaã dtoti iQiaa u/nnu/n 1 ? ama n^sn nunD (a 
ianW?n ‘minn oaam dtq ,mnm rnaaa ix ,naionn nnnn im-^y innaa mau’?!'? nmyn 

.( 4 k'"> nny) mim nmnm mnnn maiy 71 n 1 ? 



/ 

ron» mrs 
(ouspnn *|U mn) 



V* 


n^oin rna 


4x"i nvx 


myynxn nanoma omian miruam mann bbn -pn ^x mnn ppin n”sx inana 

.nmViya nK diVhw it -pnm ,mn nayn niyainn nnmn 

man mu/nnum ,mn mnirf? Dnynnn ,d ” ^ n í’ n nmna (n 
-pn “?x nnnmm ,Dnmin namnn man myynxn nnmnnn .lan^i 1 ? Vnn i^yn mnm 
^x dto nnnn -p-ni-Vy ynm .mn nnnn 1 ? mux naiyn .mn “pnn xynan t naiy 

.Dwm cpa -pn 

.la-i-p-^y ,yaim nyu; nau; myynxn ix mainT nny myynxn num mnn mn 

mun miab mnn mom nmaa ^bnwm mnn nVmya .mn 1 ? pnn ^x mn namp 

.( 5 k"i niy) 

nnymnnn .manaxn laiVm 1 ? nu;xn Diaaty nraiunn yynV ]ma nyin ,nny nxna 

.mnm niu/nnn 
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D’on icns 


nao min 


-iv>x 



nmjíò rnain ,mn*>n tuh nypunnn ,rp^ntt/nn nmjKn ,rPío "ddu/ *>33 

• Qi = 0.24pt ny^a Din bu; 

^u/ “iriK pb n . HT p“iS 3 uianu/ ,mjnu/ mn^on , Tiavò m^in mnn p^n 

.Dmn 1 ? nmmiym íniK , nttinn * 7 u/ mnn n-pn nN^yn^ ^y*» jdiío ^y*uB mnn mnj 

q 2 = n>c ( 0 £ —0j) :ion n^yunn rr^yin mnn mnau> 033 uva 

rnvinxa Dwm ~nuon bw mbnran hn pmin/nura mm 1 ? ,p dk ,^au 

n[%] = * íoo 

Qi 


tVnpj nn-inNn Nrroua Qj mi q 2 hk :r>yj dk 



[%] DmnKn mninn ~puoi3 : n 

[gr] D->n-aa Dnrfr nuiuiyn ímx imnn b?\un : m 
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-\"ib rrpTÒp-m-prro nnn 1 ? mmmiyn miK nmnn b\u iVuon mnn : c 
[cal/grx°c] owfar nbynb 

DTio^y m^ynn mnn mua bw rp^yn my>u/ : (02-0J) 

[°c] o-poby mbynn nmnn bw mn^nnnn mnn nmn : ©j 
[°c] omo^y m^ynn nmm bw mmon mnn nmn : © 2 
[w] nium ,mmnn tynn ypunnn ^bnu/rm psonn : p 
[sec] mmuo Dimnn rpa b\u nViyan par ~\\m : t 

.P = u 3 /r ik p = i 2 r in p = ui narimn Knuiaia myrfr inmw ,mnn 

mu bi bu> íany nt< iwrb ima ,Knoian kupj nnu/ ->ii-byw ,p inn.Tinn 

.nwvun nm D^yvT* nwjca ,Krroun ysvan unN 

piK dki , c = i cai/grx°c mn ton nmm nK 13 .^mn^i ntrfr mum 

. n = 100 % fon nVr»yan ,nmynn nnosn 


.oi 2200 bw pson iPyn nma by mia ora ivb 2.5 V^oan oipaip :KDan 
.mpn 9 lin 68°C ny 15°C -s nbny man bw oinn nT>a 

.niVsan m< au>n 

mc(0 2 -0i) í/wí 2500(68-15)xl00 ,, ,„„ 

n ^ ] 0. 24Pt X 100 0.24x2200x9x60 46 - 47 ^ 

.cnn^wn -]x jrnVxan na unna nwnu 

icna^nn «rua npsnan ,cnnn ma:) nx nVnn nwm 

Ql = 0.24Pt = 0.24 x 2200 x 9 * 60 = 285120 cal 

cpon cnnn m*»» nx m5yn5 *H3 nypunnw jnVsrn oinn mas 

íX^n , 68 °C iy 15°C -o 

Q 2 = mc(0 2 -0i) = 2500(68-15) = 2500 x 53 = 132500 cal 

:mnn mVsjm 

1 [%] = ~ x 100 = HHfl * 100 = 46.47% 
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. 20° Vw oin-nT»aa d*»» id*»'? 4.8 80% Vw rnVsa ^yn ,arPQ:i iKmn 

?d 1000 *on □ rpon oia^nn «vu pson dn ,cpan ínnr jot nas yin 


t 


mc( 02 - 0 i) 

0.24Pn[%] X 100 


4800(100-20)xlOQ 

0.24x1000x80 


2000sec = 33.3min 


,50% Vu? byn oipaip iinn o^ixari ,a*>Q r -u 880 bw cnnn rrrz> :Nm*n 

.mpi 5 ym 36°C -a nViy 
.b^vi 220 nnnn Vysna *on dk ipan dtuh jD-irn nz>:ny nK au?n 

ncCG^-Oj) 

't; 9/ — x 100 :Knoun -uyvj 


. I mrn‘7 xnoun Nun: hk mum p=ui it ícnom zpsj 


I 


mc(0;-,-O| ) ^ = 880x36x100 _ 

0.24utn[%] 0.24x220x5x60x50 “ 4A 


■^nu/nn iypn 

nbyn nbbioa (r) irmann bya nu t^ian ,'fyiyv n Vayn -iKinn 6 k'"> -rpyn 

.poDn ]pmn piy 1 ? Viapnn . (r) n^js nnaanm (E) n"io 



6k"’ tps 


"pi D_1T nv oim R 1 ? > poann nK -moa dn .i = E/R+r rvi Vayna tnrn nnyay 
piK3 nrnaa ton it dh rrany .i = E/r mnn posnn -pi tnm nnyiyi , r naan 
,r6bion -pi mim 1 ? nmn -iu>k ,rpa-pnn mtn nnyayn nmaa an •>D- t 7 y jom lom 

. n^iys bbm t<yn tom pia nV □na - »'’ -pn rtKyiroí 
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inp ^ayna nnrn Datm , "■» b n w n a y p" nu/a nt ayn on’i3D nax 

• "a y p nt" 

aayn □ , >au/ 3 f<m nta nr D^yana npn /o^nn nu/ au/to ,ayp ayna Vnu/n npnna 
anpn 1 ? pn mia 1 ? au/K ,"ayp mt" Vayna nam -pn nKynna .payn yn kVu/ dit 
□ru 1 ? nnbn^y mnnDrmn mnn nnnna .npn la^nna nnmaa mn nnnna anybn rnnnn 
.nnann 1 ? ^í< cpnnrp mapnan rn^nn m annann imrf? pn 

bu/ tnnTin nysnn nK o^ym nax , "ayp dit" nsa .bnum npnn ^y yn 1 ? ma 

nu/y -pnan ." y n 3 " baynn ny anua D^a^u/nu/ "p-nn-^y .^nu/nn mm 
,rv»aT>nn mrn nnyny 1 ? Vyn nbny ^ayna natn nnyny dku/ ,ma pnxa pannnn pn 
.^ayna narn nmnT npoaa nnann Dy .nann ■na ay -pnan nnnnn .^ayna nannnn 

. -y>na Kia Y/a^nann aru< nu/N .bayn bw niunn y^ann 7 k"i aniya 


■pna 


ô 



t 


1 

J 


7n m, > tps 



.•>nys an unmu/ 1 ? -pna nxnnn 8 k'"’ nnrya .n^na bw tp-np->y Dnno nu/ mnyn 
na ,-pna ntonn 9 k"-> nmya .nQ^nn 1 ? pn na^N naaa aanyn b^nnn n:poan nu/y T»njn 

.ns^nrfr pnn mana nu/ pa b^nn aaann 



.yru ma -pna bayna nanma “pnan 
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un 1 ? nvru 


iK "u n b b ■> n" vnpn pi nan maiaT cux rrmaa urò miu 
-pn nxyinan pai 1 ? n: iy rtrnx nnrro .nn^n yn nnxn .•ònu/nn mm . "n » ■» 3" 

.(lOx'"» "iT>y) nx mnan xm 



.nnxn» maiam oax pm .nnm nanu; yun 1 ? na 

.D-nmV íjx nm^n ,"iu/axn ^aa , ptn nx pan mmw .tprmyn nxn ^xm 

’x .nm htm nbw mnn mm nx mbyn 1 ? ma ,rmaj dit nnyiy ,nn^n yn 
pja ,ixn mmaa ynm mmpa mVya marra» u.Vm nm: bw nmn nx pan 1 ? m^y 

. "pojjnu" 

rrunxrra pbn nnxn mo» 1 ? o^yan Uío ^xvt ,nama xm urfm nm: bw rrbnran 

,mn nu^an nxyina Dmma Dnoarrn .nypunnn 
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K"> piD^ riTíy^T dtd^d jyòku; 


vmyni riK i na 

.nios irro nriK p"i ~WK ^rnanwi ison tòkw Vabi f nT>i3 nòíw c\dik 
- pjrawn nK mwn pn -iraó .nai tp ^ nrvw ptM ,nmjn mwnn nx -nrn^ i^y 
.mní? nu* -imnn ~\b pi» nna iy yiap^ iia ,naon nicn m-nynn ,rramn ny 

jkvi nmn rmax (ik'"’ 

,n’ 33 a rmny yxa 1 ? n'7iD , n (x 
.pT rrprpa nysanan ,n , 33an miayn (a 
.yis-on ]ara rmoan rmnyn n^saa (a 
. yn bxe namx 1 ? nsya Vy maainn (t 

:K-»n rrusn rniay ( 2 k"‘> 

. rv> 3 aa rrmy yxaV nVovi (x 
. yn bw namxV nsya by nnainn (a 
. ~idb 1 nauV i"p 1 bw xwa nain (i 
.nmn 1 ) jrvo x^w iu^ib (t 

:kti 7 P 3 UK mnn (3K'"> 

. mnx 1 ? nnx mixa tvuuk na , Dn (x 
,Din bw m-uxVi n’3aa rnnsx'? n^swn n\n3X ro’3n (a 
. nPawn rpaa3xP rp3oa rpn3X no’Dn (i 
.p-ix '7 nPawnn rv>Ji3xn ttib 3i®’n (i 

? P33H uaymn irrPK (4 k'"> 

xV ix ,oin bw nauxV -psn'? n->iwy n^swn n’3i3x (x 
.-ínx aio a rruasx 1 ? ysnV n’3u?y ri-onsx ^a (a 
.mnx m 3 sV nmsx bw nnx rmx ysrP pn xb ]sixi dms oiwa (3 

,p->3’3 'iPnnnP rn^nwy n’3aa n’3i3xi rrVawn nmsx pi (i 
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:Kin ija» paon ( 5 n'"> 

.jvaaa miay ysa*? nViavi (k 
. yn naiiK 1 ? nxy» 5y nnasnn (a 
. 70 ia rpjaan nnayn niaa n'7saa (a 
. 7 a t nT>n’a nysanan ,rP3aan nnayn (n 


. a"ap ,a"p (3 
,Vi't ,a"ap (i 


.ai ,n’Ju>a a M ap (3 
.nawa ai .nawa a"ap (n 


• di 75 (1 

.nnwa a"ap 736 (n 


:7n mVnpn rrnay mnrr ( 6 k’"> 

.di ,Vi't (k 
• 5i't , 71 Vip (a 

:]n mVaipn pson mTm (7 n'"> 

• di ,5i't (x 
.mjwa a"ap (a 


:-b miu/ (oio-ma) o"a n*pmn ( 8 k"i 

.mjwa a"ap 75 (x 
.oi 1000 (a 


?nr»ju/ .10 bw paT pnaa nynn Vvt 100 b\u. rrnay dk ,psonn irra ( 9 k"i 


.01 10 (3 

.01 1000 (i 


.nrw -01 1000 (x 
.onVp 0.1 (a 


:-b -py rmu> mn iitk o "a b\u paon (iok"i 

• oi 376 (3 ,oi 1000 (x 

.oi 220 (i .oi 736 (a 


:myy»ta ryijan rpauKV mmn ni^num ítuijk (1 ik"i 


o’55ina (3 
.□•>yi3a (n 


op^mai o->yi3a (x 
.d’ 31301 ni’5ya (a 
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iniKym Dmpn paonn -noan (i 2 k'"> 

.onrn naxiy 1 ? "pan orna (a .onrn nasiy 1 ? mm on’a (x 

.onrn namy yia’! 1 ? "pan dito (n .onrn nasiy yian 1 ? nr’ orna (d 

:ton ,mn nrmn ,n->pmn^ m'anu/n nmiK mnyna ynmn (^n'" 1 

.onansn Voipa npaoa moa nna ima ,ompa nnan Vaa mna 1 ? (x 

.ompa manaxn noan oixao (a 
.nimaa dit maxiy nmx’ (a 
.ovnaa o^nna ns”’? nnr *?p (n 

tnmynn npainn n^yin ntnyn (14 k"-> 

.nypiznan rrnayV T>an nnip (a .nypunan nmayna T>an n^na (x 

mano nanya mxa nVn (n .nypunan rrnayna T>an njDp (a 

mbnurn yiann painn .biyin mann paonn (i 5 K"t 

ma ypunan ■«'aaipnn paon*? nnip (x 
ma ypipian ’Vairnn paonna Vna (a 
ma ypunan ■'Vaipnn paonna pp (a 
. yiaan aioa nPn (n 

:nx Dman un oun (16 n'"> 

.ypunan paonP paian V’y>n paonn pa omn (x 
.paian Vyn paonV ypunan paonn pa omn (a 
mVawn Paya Vip V^yo paonn (a 
Vaipn maioa Vip Vyn Vumn (n 

: 0.8 jon ipnn Vip mV^xan dk (17k ,,- > 
• ypipian paonna 80 $ nina TaTanan paonn (x 
.ypipian paonna 20$ mina raranan paonn (a 
. 0.8 xin Vyn paonV ypunan paonn pa ono (a 
.manax Vip an nata o-”p nr jpnaaip ,xm jao (n 
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:K->n "7rm‘?j?" rnnprt mnn maa rrpm (isk" 1 » 

l°C -a □•>» 'u 1 bw oinn-nv>a nx mVyn*? na wmn ,omn maa (x 

1°C -a □••a a"p 1 biv oinn-nT>a nx m^yn 1 ? hd ntpnií ,omn maa (a 

.inx Vu? n’*?a^n maux nypun n^-Vy npsaan ,omn maa (a 
;na OTnwn 1 ? D’aia 7 ’xi unanyV nma xV nmm (n 

:Kin imn bw "ibiao mn" (i 9 k'"> 

•nainn Vw mViaon nnaanna nbnn ,auna (x 
• Vtij' 7 psia asaa nam Vw mx ou iisnV na nwmn ,oinn maa (a 
1°C -a o’a r u 1 Vu» oinn nT>a nx m^ynV na wmn ,oinn maa (a 

-iain imxa 'u 1 bw mnn nma nx m^yn*? na mzrmn ,omn maa (a 

. 1 °C -3 

tn^asin un nnaann yn ■ònum dit nrntn i-p-^y ( 20 k'"’ 

.mVawn ma-iax 1 ? om bw maux (x 
.mPawn maux 1 ? maaa maux (3 
.maaa manax 1 ? n^awn maux (a 
• om bw mauxV n^own maux (n 

:ian ibm>n dit rranr nysuna ybina marun ,mm mna (21K--7 

.nauon Dia’nV nVsua (x 
ninn-nmaa miVn (3 
.nanon bv? omn nmaa mi^n (a 
.nypynan mVawnn mauxb um oma nxsaa (i 

:-a Dauunuu uk mn bw nmjK 1 ? rnbnum rruux na^srt c wb ( 22 n m, > 

.oia’n ’sia (a .onun (x 

.onasa (1 .myua (a 
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wnrwrb tpnya own t\w rrua^ (23 k'"> 

.m '?3 (a .nunna (x 

• noa' (t .Vp^a-ona (a 


mnn mna nwnb .mn irunaiò mbnum nmjK naain mnTi ■niuom (24 k" , > 

:pira uva rfyapnnn 

.'pna-pp (a .oix (x 

.n^anaxn ma»u> (n .'a-Tr (a 

•.an-aa-by D^ina .dtoti ■nuvan bw ,iimiri mm 1 ? -oa by (25K" 1 


.nnaannm nnan (a 
.paonm oarn naxiy (n 

,’Va^n bayaa poaa nT>ao (a 
.ypia bw iamx ms’p (n 

. ynxn nyuaa pna , n'a (a 
. , >'?au?n nxp •uaa Vayan by jan 1 ? (n 


.paonm nnan (x 
.onn naxiya nnan (a 

: yiiyn "i^num nyp" aunnn (26 n"-» 

.pnx -pi xVw onT naya (x 
.Va^n npoan (a 

:Kin ■ònu/n bayna "pna bw Tppan (27 k"-> 

. ymn nywa poaaa wüwb (x 
.?a®nn mra mpoan yua 1 ? (a 

íD-narrn , -bnum bayna ,-) irün nK ( 28 k"i 

.oaiyn ay Vapaa (x 
• oaiyn Dy moa (a 
.amya ma^na (a 
•oanxn aioa ’iVn ma’nn pix (i 
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.puiu 80 ny»u/a ma 'Tysm ,Dnun 100 rp J y>on^/ na 

. mI ?i't" nirma nyynau/ .nmnyn mna nx au/n 

.n"ip 300 myu/a nnay nyyia ,aun 10 nanaV muon xum mVyn 1 ? na 

.puruai i"pa ^ysmu/ man nx au/n 

.muu/ 10 bw pT pnsa ,Vi't ioooo bw nmay nyyan mian 

.nnann pson nx au/n 

nau 1 ? ,n’n nnpnyn mnun 5 nVynn ,naxu/n b^ysn 1 ? na u/mn psonn nn 

?nnx nyu/ numa ,nun 36 

.muu/ 25 bw pT pns -pn ,nun 1 5 nau 1 ? ,pu 5 p xu/n nnn tpan 

.o"aa nunn pson nx au/n 

,ma -pnn j"p 10 c bw xu/n m^yn 1 ? na y>pu/ rb nubyu/ ,o"aa psonn mn 

.muu/ 30 bw pT pnsa ,non 30 npmyu/ 

.o"a 10 bw pson u/rn mpn 2 -pn nuon nau 1 ? xu/n mbyn 1 ? na 
?muu/ 30 -yin ,n^un imx 1 ? xu/nn imx nx mbyrf? ■'na unm nvn pson rmx 

mbynb mm puu/ run by ,o"aa r,un ^ ^numn ipson nr>rf7 n^ny nn 
?muu/ 40 bw pt pnsa non 25 nau 1 ? ,a"p 1800 Vpu/na xu/n imyynxa 

.npn nn nnn 'n 12 naub ,pu 0.75 bw xum mbyn 1 ? nuu/y rn^yn 
.wbi? ,m ,nuu/a-n"ip ,o"aa m^ynn pson nx au/n 

.ori^ipa ipson nx au/n .o"a 5 yun bw npson 

40 xm nunrro -yny xmu/ psonm o"a 50 xin -^num yun bw *??y?n npson 

.yunn mbura nx au/n .un l 7 ,, p 


i •» y a 
(ix'"> 

(2X'"> 

(3X"? 

(4X"? 

(5x'"> 

(6x'"> 

(7x"? 

(8x"? 

(9x'"> 

(10x'"i 

(I1x'”> 
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•o"a 20 bw b->y> paona naian V»yam un l 7 , »p 18.4 nunnn yny -^nu/n ynan (i 2 k'"> 

.ynann m^ura tik au/n 

.vn 4650 nunnn ■yny Kim unVy 4 mn yaan bw ^yn ipaon (i 3 k"i 

.yiann bw m^yan m au/n 

urnna ,nsnK 20 bw rnayiya q-it ynyn .■•Vnu/n yaan bw imb/iya nK au/n (1 4 k"i 
. un^/ip 3.52 Kin iVu/ b^yn paonn dk .ubn 220 nnna pna 

bw paon nunnn yny mn dk ,85% imV^yau/ ,yian bw Vym ipaon riK au/n ( 15 k"i 

.un l 7 , ’p 2 

.u^ri 230 nnna byia ,o n a 10 bw b^i paon 'jya .^nu/n yian (1 6k"'> 
íon yunn m^nra .mm nnyny mo nunnn yunn yny iu/k ,paonn nx au/n 

. 80 % 

, 80 % bw mburaai o"a 5 bw biy paona naian Viyan ^nu/n yian (mk'"> 
?u'ni 220 nnna ^yna xin dk ,nunnn yny yiannu/ ,mrn nnyiy mn 

.40% bw mbura bya Kin 230 nnna 'Tylan ,pp yian (isk'"» 
.o"a 1/8 bw bw paon nnan Kin dk ,nunnn yny Kin w ,Dnm nnyiy itk au/n 

,o"a 1000 nyu/a V-y paon nnan .ubn 500 rmnn pr»an ^nu/n nop bw yian ( 19 K'"/ 
.piy Kinu/ mtn nnyiy riK au/n , 80 % xn yunn m^ya dk 

nmab a"p 2000 bw rayn p/un nnnn ,tpan nay o^win yian mnab many (20k" , > 
qk ,yiann bw Vyn paonn jvnnb yny nn .muu /10 bw paT pnaa ,nun 5 

?50% Km tpann mVura 

naiab po 2 bw ■»a‘r»n kuto rfrynn .n-^yn nVyan 1 ? ■/‘jnu/n yian pnm 1 ? y^y (21 k'"» 

. 50 % bw m^yaai mpn 2 bw pT pnaa ,nun 1 3.5 
?yiann bw byn ipaon nT>r 6 -pny nn 
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.mmy io bw pi pnan ,nun 5 nau 1 ? pu 2 bw pon rfryn mn mu/nn (22x"-» 
nmnn n-»u/an -o ,yrp dx ,o"an yunn 'ju/ V->y>n paonn nx nu/n 

66 . 7 % ton 

tpann .75^ to toa tpm toyan ,80$ to mtoyj toa ,->toum yiro (23 k'"» 
.npn ■•yn to pT pnan ,nun 25 nma 1 ? po 0.8 to xuna cnnn 

?nunrra -piy yunnu/ ,paonn irro 

bi to mtom .mnu/ 10-n nun 7.5 nau 1 ? ,pu 10 to xu/n nton mVyn ( 24 x"i 
^tou/nn yunn ’T- 5 y nu/nrro "pyan , paonn nx nu/n . 75 $ xm nnnynn 

.mtonn nx Viyann 

pmyn npnn o->n D->apiyn n-non 1.6 nn^xu/n ypunnn ,toy»n paonn irra (x (25x’"> 
?nnnxn iia 1 ? byn non 20 nmi 1 ? nyi ,nmxn na 1 ? nnnn ,nun 10 

? 80 $ nmb^yj nx .pnnn ypunnn ,itou/nn paonn inn (a 

nV^yj ox .nvuu/ 1 5 -n nun 25 to nypn a"p 1 500 to pun nton mton ( 26 k '"> 
nnnn toain mima yunn -pny>u/ mm nnyiy nmn nn , 50 $ xm nnnynn 

?u‘?n 220 

.ui 100 to paonn toian pnyn nnnonn .ip 1 ? oi 200 to paon paon nayn ( 27 x'"> 

.pnnn m^ya nx au/n 

ntoion ^pnn nnn o.< ,buynn m^iyj nx au/n .uto 30 xin ntoo to n"xnn ( 28 x’"> 

.□•>■>1073 pny mbx □narra nu/xa juto 27 xm 

pa nu/xa ,toynn mtoya nx au/n .mx 0.01 xm nayn to nraraan imnxinn ( 29 x"-> 

.mx 0.24 imnaannu/ pny v>pnn 
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yDinn bxyrb ormnnn (30 k'"> 
nK 3um i ik" , > 3r»y3 
■pvan ,V-»y»n psonn 
nKT omyn ini-^y 
□n .^íynn bv 
bw pson nnDn Wirran 
.rnnbnp 2.5 

60 Vu; pson ma3 mm: ma^um 3331733 .omy 1 ? n^nu/n 3 , u33N pson ^írra (31 k" , < 
d" 3 10 ^lyin ipaonu/ yiam ,m 500 bv pson m onmiran miyy ,m 

.85% nrn^yn 

.o"33 ^binnn psonu; ,pQonn nK 3um (k 
. 90% im^w dk ,o"33 bbirron nyjrV? ypunnn ,psonn hk 3um (3 

□ma nnK 3m l 7 bw mnn-riTin jik mbyn 1 ? ■>33 y>pw nb w> mn 31733 tpk ( 32 k'"> 

? 60°C-2 

ir»K . 4°c-3 Dman bv mrm-nnma nx mbyrf? -pi* mmipK bw mn^n *vu (33 k"i 
? m73 nm 1 ? 60 mmyia minnpto nx .dtotu tyu m^s 1 ? -ym mn m»3 

2o°c -n dto nm 1 ? 0.2 bw mnn n-ra nx m^yn 1 ? ->33 ppnrn mn mn3 mx 1 ? (34x'"> 

? 25°c -b 

nnma rfryn mVyn 37333 .nmb 5 Dnsaw ,□•>733 nm-òp-i^p 120 myipuna (35x'"> 

?m733 b\v mnn 

? 20°c-a mmYTan ,m 73 nmV 60 rwnrf? •>33 yipwrò vr> mn ni733 ir>x (36x'"> 

mnn nnma nx mbyn^ -ns ,nunm '33 250 -b ty»owb un mn ni733 mx (37 x'"> 
-D3y7—nm-iVp 0.092 xin nunra bw -^uon mm . 300°c -b 20°c-n 

.ovo 1 ?* nbynb 


0.2 si 
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,20°c'7w mn mmn Kymi ,i"p 5 apurou/ ,mVD um bw mnn-rrpn nmn nn (38k'"> 
0.11 ion bw ibmon mnn .nrm^pi^p 1 10 bw mn mnn i 1 ? rpom dk 

.omo^y rfryn^-a^-nYniVp^p 

50 bw DiT nnyiyn ,nvw 20 bw pT pmn nnu/ya Vvt iooooo bw mmy (39 k m, > 

.nnnn itk num . nsnK 

?mpn nu/y -\wm ,un iooo ípsoniy ,ymn bw nnnmn tpj nnan mn mnn ipk ( 40 k’"» 

?npQon nn .nyu/ “|umn mm-òpi^p iooo npmn mbnum min (41 k"-> 

mmK 1 ? nmbm nt psonn 2$ .nunnn tm^p 50 bw pson yny •>bnwn yun (42 k'"> 
mnn vm .yunn bw n->yjn mp^n y>n D^pn “pmrmn nKrinn ,mn nmyn 

?nriK npn "ju/nn myun ,mnn 

.nanK 5 bw nnyiyn mt -piy ,ubm 220 nnnn ^ysmn ,mnm cpj (43 k"i 
?mpn 10 bw pr pmn npsinn ,mnn mnn mn 

.nsnK 10 mnyiyu; ,mt ym ,dik 22 mvujnnu/ jH^dk nun bw .oinmn tpj (44 k'"> 

.mpn 30 bw pT pna ~|nn npDinn ,mnn mnn n« nu/n 

mim mm nnyiy dk ,mx 3 mn;unnu> ,mmn qun nrmDnnn mrm mnn mn (45 k'"» 

?mpn 30 Kin n^iysn pT "|u/m ,nsfcK 75 Km mm 

■^yn ,trnu 5 mu/y ,vb^ 200 nnnn bymn ,'biawn Tun bw mmnn tpj (46 k"’’ 
10 bw pT pnsn psm mn mnn ir>K .‘mnpnn nmmnnn ,dtk 60 bw nvmnn 

?mpn 

mnma nrmnm uVm 10 bw n"Kn nVyn nVbion prn ,mx 5 mvainnu/ pny (47 k"’ 
nvuannn nnnsnnn mnn mnn mtm ,pnyn nrmDnnn mnn mnn mm .dtk 2 

?nyum myrro bw pr pnsn n^Vion bw mnmsn 
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.uVn 220 nnna ^ysnnn nVnu/n mprnpa miayn io°c mn-nTOa mn nu'» 1 ? 2 (48 k'"> 
.nbyann ynn mpn 20 maya inm mnn dk ,mpmpn m^iya nx au/n 

.nanx 4.23 Kin mmnn ya yn tnrn nnyay 

mVynfr na myu/ 7 "|u/na ^yia .mi^p 3 ipaonu/ nVnu/n in bw nwn ya (49 k"'» 
• Tnn mVnra nx au/n . 95°c ny I5°c-n ,mn -imV 160 bw mnn n-pn nx 

pT pnaa 50°c -a rfny n^nwn m nnónnn ,mn nm 1 ? 120 bw mnn n-pn (50x'"» 
.80% xn mnn mbnra nx ,mmnn ya paon nx au/n .myu/ 2 bw 

-mna ,mn nuV7 60 ^nnn .^nu/n mia ownn ya bw apaon mirf7 yny ma (5ix'"> 
?myu/ 3 yn 60°cny m^yV na^n mnn bw mnn nr>n nx , 20°c bw mn 

. 80% xm mnn m^ya 

m^yb na^n mnn bw mnn n-pn .~\w>b 50 ^la^pa mn mmrf? m yípnnb un (52x'"» 
ma ppnn nu/x ,mmnn ya bw npaon rm .mpn 40 yn 85°c nyi8°c -n 

?85% ímbnra dx ,m 

mnn nmn .65% imbpyau/ •/Vnu/n na yna ,a"p 5 ibpwnw .n-fra una mnnnn (53x" , > 
nx ,mmnn ya bw paonn nx au/n .mpn 12 yn 700°c iy 20°c -n nVny 
. mnby nbynb-avV-nrm^pi 1 ?-»? 0.12 xm n-òan bw ^naon mnn 

, I00°c -b 20°c-n mn nmV 1 20 bw mnn-n-pn nx m^yn 1 ? rfry’ yaa nnaa (54x'"» 
? 'ax 7 xm u/"ip -pnn nx , 0.8 xm imV^ya nu/x ,’^nu/n mn myynxa 

•>bnum mt ,“nbon yn ,mnnm nx .mn na 100 Vnnn yapu/ (55x'"> 
.npi 1 ? 5°c bw aypa mnn nT>n nbiy ,-ianx 1 bw nnyiyn 
.nnnann nnama .V^on nnaann nx au/n 

. 20 o c bw mn-n-pn ^ya mn nu - ’ 1 ? 4 mmyn .ubn 220 nnna Vyaan ,nmna (56x M, > 
'nmn ynx nx au/n .-i"nn 0.25 yin nu w bya ‘jpia-nnn Vm ^au/y mmnn tjaa 
nmnn m^ya . mpi 30 yn nnmn aynV my»an mnn nx ,mmnn ya bw 

.80% K’n 
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.ttttV»? 2 Kin , 0.52 bw m^nra byi ,Tn bw mn^nn tpa x *w ipson (57 k" , > 
?mpn 12 -pn ínm nn dk ,Tna rr>nyn n->n mna ipk 
. 17 °c rnr>n D^nn bw mnVnnnn mnn nT>n 

D^iyn nnr>m , I2°c bw mn-n-pn ibya .dto -npV 2 mm’ pi nna -pn (58K" - » 
?65% nmViyji ui 1000 ipaoniy ,^num mpmp -pna 

nnna Vyamn ,0.65 mbrya ^ya Dipmpa ■nyn , iff°c mn-mTO nm 1 ? (59k"-> 
?dtk 24 K’n mmnn tpa nnaann dk .n^nn mn-p pT nna -pn .u^n 230 

. .20°c Din-rrraa D“>nn o^nyn nm 1 ? 60 bw bnaip bya ibnwn nna (60 k'"í 
. 220v nnna nunnn ppai dik 20 nnaann Vya Kin inn bw mmnn rpa 
Kn min m^iya dk , 80°c -b Dnan bw mnn rrpn ynn pT pia nr>K -pn 

? 70 fo 

ürbn bw nunnan tpa bw mnn n*pn nK m^yrft nn ivm pT pia npK (61k»> 
. 70 % Kin Drfrnn mbnrai 'ia 100 ibpwn dk , 370°c ny 20°c -n 
. otk 400 i bw Dimnn rpa nnaanm ubn 200 nnnn pna DnVnn 
• cnoby n^ynb-Dnab-mm^p 0.094 Kn nunna bw iViaon oirrny ,yiT> 

nnn nn. 0.7 mbnrai m 250 paon byn mpmp myynKn dto nyi 1 ? Drannn (62k"i 
K->n mnbnnnn mnn nT»n dk .nViya mpn 4 mnyn Dnan bw mnn n-pn 

? 15°C 

mim ,DiTn nnyiy dk .n->n i .5-n Vinu ,dtik 8 nnaann byn mmn tpa (63k'p 
mm rn^y nyp nto ,mmnn tpa paon dk num ,-iddk 3 Km mmnn rpa -pi 

.nnoann hk rarn .npn 1 ? *c -d 

.niK nmyn niTann nmaKnn 4% .om nunVn nyipu> ,ui ioo npaonw ,nna (64k'"» 

• mmy í?an ,n->nn bw ,mnn-n-pnn rn^yn myny nK num 
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n-r>n .nsnx 0.5 bw rroynyn dtt otit ,mn nm 1 ? -pnn nyipu/n ,rm] -pn (65 k'"> 

. mpn 5 b22 i°c bw nypn rftiy D^nn bw mnn 
.□■nosnn nnamn ,rrrnn nx b^yDnn ,nnnn nx nu/n 

. 2 o°c mn-nmn ^yn mn nm 1 ? 2 -pra yipu; mx 10 nnaann byn ^0 ( 66 x'"> 
.□tx 2.5 mmas nnaanm uVn 100 bw n"xn ‘jyn nnn npnV nmnn ^Von 
mnn inonn tax , 80 °c ny D->nn bw mnn-n-pn n^yn pT pns nrx -ruyn 

1 5 # nyvn nn 

n pnb ^inpnn mnmnn m 100 ,m 200 ,m 500 mpDon ^yn D’i 3 ny nunVu/ ( 67 x'"» 
10 bw nnyny ^yn Dim iman ,T>ni myynxn pm ^aynn .u^n 100 bw nnn 

?inT> y>njn nxn . nsnx 

■>j3n mby pnn ,-pna myynxn naainn ,vbv\ 220 nu/nb pny 22nb m-»s\ya ( 68 x'"> 
,mnx pnyn bw '•mnn mm 1 ?! ^xm .nsnx 10 -n nmna rtnyay ^yn mnn 
np^nnn . pnn 1 ? rnrf? ima nx ,myTv» px it nmom ppson nx myrn px 
.m 20 xm nr nnnn muonn psonu/ pxyn u^n 24 bw nnnn 
?-pvp ynanu/ ■'bnn bxyrb pnyn nx mn 1 ? nu/Dx dxh 
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J11'P3JD - V Í71D 


muun 

,Fe 3 04 Kin ruin^ou? ,Vrna rennnn luna 1 ? ’a jta^aampn i l ?'u mau/ "«abx ^aa^ 
.naupn nwxaty .nwaan T>yn mninon nanu/Ki 1 ? r6ana rtt nmn .Vrna ->yan -puro 1 ? naaan 

. n •» ü a a n vnp xin ir nawm 

naian Vya ^ia baa ,n i •» u a a n naaa Vrna ryan n a^unaa nxunnnn naaann nx 

.0 a a n naaa ata 


DiMniDma nnmn 

na nuyn rrrnsai 'jna t»^k lunn xin ra , nano 1 » , maaiv mannV uaan anpa nx 
nwunaan nwmnn .nwnx tawmm nnnx mann by bbs y>a vm na^x -|x ,u^mpi Vp-o 
,D”i)jinm9 nnmn D^np uVmpi bpn ,Vna iiann ,uaan Vx 


□T»ujan □ , auj? 

,nanon nam (1 a" 1 » nrar) mn myynxa p by imx n^im um nrnya uaan nwpi^ 

.ynxn ana bw -»aasyn auipn proa ,mpn ^aa ,naia uinn bw nrurpn nnxtv 

Tnabtv ^aiaarn auipn proa naaii -mm xm ,-inx pro 1 ? uaann nx aaioa nx na 
nx . n mxa íanoaa ■» a i a y a u i p - paar proa naian mrpn nx naaa .ynxn 
. (2a"i niy) s mxa íanoai ’nm a u i p naaa uwn bv num myp 
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■>JiaX 2ü1p 


■•ovn 2Dip 


22" - > nrs 


myynta y-iKnovn bw ->:nayn ampn yiro v\b->xb n^yun o^an bw n nxnn 
rmuon T»yV mmrron ,n •» u a a n unn "nan laynn . ]ayn vnpn pp T>uon 
.rpuaann-urran rayn nK nau;aa pynn ru< aimoau/ bDD . (3a'"> TPy) la^ao aainon 1 ? 
.yiKn mia bw mayn aunpn yiro^ naa-> .'uaayri avnpn rw nnnnn ,umn nyp 



3n"’ ii’s 
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rvpJK urrai pDvn tPivnuoai mnnp rnaipn tkb unn^u/a □■>’ , iaro □■uayn 

.ntonum 


D”nnxí>Di d ■> ■> y n u d’u:jd 

□pisn 1 ? irrai ^kih ,n ■» ■» y a u nnnui n-ni-ip muaan D^wy □•naaan 
Drnmaian hz>k .□•najan ,nnmyb .laaian ias n-ny 1 ?! ynua -iu/k Diayrron nrwm 
DM)mi o^np ,u i a a ■> n fiipn -pVrtn myYTata ,dik iTi-^y nnV iapin 

,D”nnxí>i: 

.u^aipi bpn .^nn sD^uaanmsn nnwn nn uiaain 1 ? D->arv>an nnioin nun 1 ?^ 

□■nmnn n^arann , "rrpuaann bw rm^ip^inn minri" rmnpn ,nmnn nnx ■>q i 7 
it nrrom ,*ro»» no bi xbb nannn "pna D-nirni ,D’-pyT D-níaan DT>uaamTi3n 
.(43'"> nr>y) uaan bw nrwrt rnaian px ronn 1 ?! .nn^iys nbunnn 



42'»-> tps 


nnmnn nx oiainnn .nmyTn 0’uaann b^w "pV mia 1 ? pna .rnVara nx 

f -»au;n piiaiDiinirim inx proa ias’ □■'msyn n^aupn biw ~p mno’ .D^uaamnan 

.(53"i tpv) uaan bw rnaian mirf? napa 



5a ,,- > tpx 
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irvuo mm D^nya .-inx uun v»aa by T»nynb ir^y ,iujanrns nmn unin 1 ? -n^ 

.(63'"> -my) Tiromrvuoi .ainpn 



innoi , njaanvnDn imnn m n^mnn .D^Tiym □•'uoanrtu/ lab dtu uaann 
Diyymj Dnjjan -nynb rrunv toj «art pnaa .uun bw maian imrf? upri yiron irruo 

. rn^num 

nTTíjan rrman 'byz nn o^anpm bp^n ínmybn mpm rmuxin mnan ‘ma 1 ? 
ib^DK iK ,irpnu; ny ik rvnriKn rvvníjjnrnan marran nrw: ny Vna maioion .mwbn 
"l^nn myynKa ->inb D^prn □■'ujan ay” 1 ? jma (irpuaanvna jrKu; ,rmriK mann ny 

.wuanan 

.D^uaan nr’ 1 ? mxnn nmn rmn» ,'"nbKma" irntpn ^p^n Vna rmoao ,Kmn^ 

ny”l? D->Knn imn mirra ."ipn^K" mnpn .mrpmbío bpn ,vbmp ,Vna ruioio 
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,!?na nwy ,yan onnb irro "ip^K" uun myynto .irrroaa D->pTn otom 

.unnn bpvrm 50 ny 40 iq ^ru 

na^oxii .Dnbu? nTnjjjnn m bpn maKn Da D-ujunnn navmbai bna 

rnn^a fCinmy 1 ? .n "> ■» y n k dibub n^vnp pòk onmnn D^iivy DTüjjn n 
nnsninn muum ,im yru* pbu; nYnjxran irmann by nnnw "np^K" pan ,mu/p 

•n’yi 3p D’ünn QTn-ip irro 


n^ujan nnop p a nmnn nbiysn 
ürmm ncnan ,uinn ]n “inr>a m^aipnn rrmyn .mmr nvnya □■nynn D , n 3 jjn 

.( 7 a'"» Tpy) 




7a"’ 



D-níjann ■•a , navpji , rrrb nr ■ua’ n^jiayn Diaupn "wvw -p □■>ujw •oty aapj 
,mb rrr mna D”nmn n^aupn ">iw nuno , nViyan nniK by mim . rrr nx nr nTm 

.m nx riT vrp D-njjann -uu; ’a ,aiu/ narpjn 

aoipn 'aK rma D^xinn nrtK bw mayn auipn -iimo p^iya nnw by nnnn dn 
.( 8a"i Tny) mb nr d-ou/tm D’üjann nu; ->a ,nyiV dtou ,-ij^n uxinn bv invnn 
nr p-iaunn D’3m; p-»aup ijun nr nx ttt p^rm .p-njjan bvt ,p-»nr prapp iju; : rupDn 

.m r.K 
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8a'"* tpx 


■nmnn mu/n 


,iünn m -inp ,rr»uu»n nyaurtn nu/mn im ,UM»n a^ao iivnn nTKn 

um» bw tnaupn mu; nx r»nnnn aapn maiar mb ->ai by bna rmtu uyn nraa 
□■mno»T ("lUMan mwn nyau;n» ntcnna ,d»ip»dmu;» nnoan ■'aau; "o ,narpa ,nota 
. (9n' f *» tpv) n”onn nn m p nua 1 ? arm nr»N .DMip •>d i ? 



9a"’ tps 
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,ompa nnon aw nnoin .um rrnya uxm .maiam mbb nnnn ,nny rmj 

.(ioa"-> nr»v) ’ujm-um ■>T*- I ?y nrun ,-níjann mw nK nnKnnn 


1 Oa"’ tpx 

«mn ,D’nr Dmup niv maiaT 1 ? anpj rw nyaa -\k .-no-un íniK by any nnra 
•>3\v D’nn iro m •nona mm 1 ? inn .mriT nmup -nu; im-Vy nyun ,nnu>n miy m< 

. (11 a" 1 » -rpy) m riK ht mnum 




lia"’ irx 


nyaumnn nyau □■>’uun D’aup y»a n”mm nanynn nSnya •o ,p dk ,ira 

.^yb d’io 2 m^an D”u:nnn man -mp ya nn^pn nmnn 

fHT^T n^uam urina wmvnb n^unnn man ’np bw Dn^nm nu yiapb ’na 

. (i 2a"-» nr>y) na’m rw prwn man -mp ymaa man luain nnuo nxymna hvn 
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1 2n M *> tpx 


.nvruo mKbnb Dnsrp Dv>umnn man -mp 

.■•nvnn auipn "?k •»nayn auipnn ion DmíJann man •mp nmn o (yiap 1 ? namn 

(i 33'"> iT>y) ujinn -pna mayn inm^a.uipnm .vmn 1 ? yirro 



1 3a"’ tpx 

mp Dna .DmiTKa Tiynn mu/m .D^iy 1 ? Dianm djpki rrr nK nr nirm rron mp 

.1 1 nx n n u/ ; vnp .nr 1 ? rrr n^-iapn d n man 

mavn aunpn ymaa man rms rrnjun urro bw mayn auipn ,miO mau/ ->33 
,K->n -pn nyaun naponn ."irw ujan bw níaan mu/a yiru xm y>N nu/xa ,ynxn mm bu/ 

.nmn mu/ ynxn -ma 1 ? -/a 

.mrrí; ]ir>3 .uoa bru jon ynxn ama bw D^uxrnn D’aupn -uu/ y»a pmnm b-iion 

. T>riK -njun mu/ Dnvm mbmpn nn ,nT uma mu/ bw ,man mp "/a 
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íDnyuTO ")k ,3i3’33 nyi3’ ;tpk ,yu<n 3vi3 bw ^uainn mwn m myrn ,rt3’on 
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